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of one ampere through a resistance of one ohm. When the
British Association committee began its work in 1861,
laboratory research workers did not know the value of an
ohm within an accuracy of a few per cent., though engineers
in electrical factories had been forced to develop a far
higher standard of accuracy owing to the necessity for
economy in materials. For instance, if 4 per cent, too much
copper were used in an electrical construction because the
engineers could not measure resistance within an accuracy
of 4 per cent., four thousand pounds sterling would have
been wasted in an expenditure of one hundred thousand
pounds for copper conductors.
Many experimenters were engaged by the British Asso-
ciation committee in redeterminations of units of measure-
ment. Exact measurement grew into an independent
branch of science, requiring its own research laboratories.
In Britain this requirement was met by the foundation of
the National Physical Laboratory in 1900. As the mercan-
tile society of the seventeenth century required accurate
astronomical knowledge for the safe conduct of navigation,
and founded the Greenwich Observatory to meet its need,
the machine industrialism of the nineteenth and twentieth
centuries met its need for accurate measurement of the
materials of its manufactures by the foundation of the
National Physical Laboratory.
Thomson made yet another first-class contribution to
the adaptation of science to the needs of a new type of social
organization. Nineteenth-century industrialism expected
the experts it employed to know how to apply mathematics
to the problems whose solutions it required. It wanted the
solution of difficult problems in the design of complicated
engines and electrical machinery. It desired the use of
mathematics in a particularly concrete manner, in which
the physical meaning of every stage of a mathematical
calculation could be visualized. Thomson's mathematical
methods were wonderfully suited to meet this demand.
He preferred to use Cartesian co-ordinates which have
the most direct reference to the environment. They are the
simple idealization of the three dimensions of space, and

